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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a filter for collecting particulates in exhaust gas in 
which a plurality of cell spaces are formed by partitioning the filter with porous lattice type 
cell walls of a honeycomb structure and the cell spaces are alternately sealed in such a 
manner that one cell space between adjacent cell spaces is sealed in the exit side while 
the other cell space is sealed in the entrance side, the a catalyst is effectively used without 
loss when the inner face of the cell space 12A where exhaust gas enters is to be coated 
with the catalyst. 

SOLUTION: After the corners in the cross section of the cell space 12A where the exhaust 
\ gas enters are filled with a porous filler 16 such as alumina, the inner face of the cell 

space 1 2A is coated with a catalyst to form a catalyst layer 1 5. When the catalyst is 
coated, a slurry prepared by mixing the catalyst component in a fluid medium is passed 
through the cell walls 1 1 to deposit the catalyst component on the cell walls 1 1 . 
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Translated by Thomson Scientific 



The porous grating | lattice-like cell wall 11 of a honey-comb structure divides, and a number of cell space is provided, 

For the exit side and the other cell space, one cell space is a filter for an exhaust microparticle collection by which the 
entrance side is sealed alternately in adjacent cell space. 



When coating a catalyst to the inner face of exhaust-stream entrance cell space 12A, 
It enables it to use a catalyst effectively unwastefully . 

PROBLEM to be solved 

') 

After burying the corner in the rectangle cross-section of exhaust-stream entrance cell space 12A with the porous fillers 16, 
such as an alumina, a catalyst is coated to the inner face of said cell space 12A, 

The catalyst layer 15 is formed, 

In case a catalyst is coated, a cell wall 11 is passed through for the slurry which mixed the catalyst component in the fluid 
medium. 

A catalyst component is deposited on a cell wall 11. 
DETAILED DESCRIPTION of the INVENTION 
[0001] TECHNICAL FIELD OF THE INVENTION 

This invention relates to the filter for an exhaust microparticle r.o.l I.ecHen with a catalyst function used as an exhaust 
emission control device of an internal combustion engine, and the catalyst coating method to this filter. 

[0002] PRIOR ART 

The microparticle contained during an internal combustion engine, especially the exhaust gas of a diesel engine from the 
requirement of an air pollution control (particle-form material;) 

is necessary to suppress a discharge to the air | atmosphere of PM) . 

For this reason, mounting the filter for an exhaust microparticle collection called a diesel particulate filter (DPF) to an 
exhaust type | system! group is performed. 

[0003] The filter for an exhaust microparticle collection consists of a honey-comb structure as it describes in 
Unexamined- Japanese- Patent No. 56-148607, 

As for one cell space, the entrance side is alternately sealed in adjacent cell space, as for the exit side and the other cell 
space (weather strip) , 

The exhaust gas from an internal combustion engine flews in to the cell space which an entrance side opens and is sealed in the 
exit side, 

When drain | flowing out to the cell space which can seal an entrance side and the exit side is opening via a porous cell wall 
(the air hole) , the microparticle during exhaust gas is collected in a cell wall. 

[0004] Moreover, he is trying for an effect of this catalyst to purify HC during exhaust gas , and WO etc. simultaneously by 
coating a catalyst to the inner faco (surface j faceside of a cell wall facing said cell space) of the cell space of an at least 
1 among the cell space used as an exhaust-stream entrance or an exhaust-stream exit. 
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After soaking a support | carrier in the slurry which mixed the catalyst component in the liquid medium conventionally as a 
method of by the way, coating a catalyst to a support | carrier, generally the method of catalyst-izing this passing through a 
pulling and a dry baking processing process has been adopted. 

[0005] PROBLEM TO BE SOLVED BY THE INVENTION 

However, when forming a catalyst layer at a DPF etc. special structural support! carrier by said conventional catalyst coating 
method, 

There exist the following problems. 

That is, in DPFetc, since the cell space inside a support | carrier has structure which has sealed the exit side or an entrance 
side alternately, the catalyst layer which it attaches as a post-raising wooden-clogs result of soaking the whole 
support ! carrier in the slurry will tend to become un-uniform, and brings a result in which many catalysts adhere to the corner 
in the rectangle cross-section of cell space with surface tension especially. 

[0006] An exhaust gas passes through a cell wall and goes by the one and DPFetc. 

However, in that case, in the corner neighborhood in the rectangle cross-section of cell space, an exhaust gas does not pass 
through a cell wall, and is, and it is B. 

(other words, in conventional DPFetc, the catalyst was few|small in the center section of each edge of the rectangle 

While it is un-uniform, a lot of catalysts will have adhered to the corner through which an exhaust gas cannot pass easily at 
uselessness ! wastefulness, 

Coating of the expensive catalyst is carried out to uselessness | wastefulness, 
There existed a trouble that the catalyst could not be used effectively. 

[0007] This invention aims at providing the filter for an exhaust microparticle collection with the catalyst which can use a 
catalyst effectively unwastefully, and the catalyst coating method to this filter in view of such the actual condition. 

[0008] MEANS TO SOLVE THE PROBLEM 

For this reason, the filter for an exhaust microparticle collection based on this invention is divided by the porous 
grating! lattice-like cell wall of a honey-comb structure, and a number of cell space is provided. 

The exit side and the other cell space of one cell space are filters for an exhaust microparticle collection with which the 
entrance side is sealed alternately in adjacent cell space. 

Comprising: 

-./at which coats a catalyst to the inner face of the cell space of an at least 1 among the cell space used as an exhaust-stream 




or an exhaust-stream exit. 



After burying the corner in the rectangle cross-section of the cell space of the side which coats said catalyst with a porous 
filler, a catalyst is coated to the inner face of said cell space, 

The catalyst layer was formed. 

It is characterized by the above-mentioned (Claim 1) . 

[0009] Here, as said filler, an alumina is desirable (Claim 2) . 

Moreover, said catalyst layer is formed as that the center section of each edge of the rectangle cross-section of said cell 
space may become the thickest (Claim 3) . 

When the catalyst coating method to the filter for an exhaust microparticle collection based on this invention coats a catalyst 
to the inner face of the cell space of an at least 1 among the cell space used as an exhaust-stream entrance or an 
exhaust-stream exit, after it buries the corner in the rectangle cross-section of the cell space of the side which coats said 
catalyst with a porous filler, it coats a catalyst to the inner face of said cell space. 
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It is characterized by the above-mentioned (Claim 4). 

[0010] What is necessary is to be soaking said filter in the solution which contains said filler, and pulling up it, and 
just to make said filler adhere to said corner here, in case it buries with said filler (Claim 5) . 

Moreover, as said filler, an alumina is desirable (Claim 6). 

Furthermore, in case a catalyst is coated to the inner face of said cell space, the slurry which mixed the catalyst component 
in the fluid medium (a liquid medium or gas medium) through which said cell wall can be passed through is flowed in from the 
cell space of the side which coats said catalyst. 

While passing through said cell wall and making said fluid medium flow out from the cell space of a reverse side, it is good to 
deposit said catalyst component on said cell wall (Claim 7) . 

According to invention of Claim 1, 4, it becomes possihle to form thinly the catalyst layer to the corner to which it is a 
porous filler and coating a catalyst to the inner face of said cell space, and an exhaust gas cannot pass through the corner in 
the rectangle cross-section of the cell space of the side which coats a catalyst easily after burying with an alumina (Claim 2, 
6) desirably, 

A catalyst can be used effectively unwastefully and a cost reduction etc. can be intended. 

) 

L0012] According to invention of Claim 3, a catalyst layer is formed as that the center section of each edge of the 
rectangle cross-section of cell space may become the thickest. 

Therefore, an exhaust gas makes many a catalyst of the part which passes intensively, 
A catalyst can be used effectively further unwastefully. 

In case it buries with a filler, it is a simple method and a filler can be made to adhere to the corner of cell space with 
surface tension by soaking a filter in the solution which contains a filler and pulling up it according to invention of Claim 5. 

[0013] According to invention of Claim 7, in case a catalyst is coated to the inner face of cell space, it is passing 
through a cell wall through the fluid medium through which a cell wall's can be passed through for this like the- flow of an 
exhaust gas using the slurry which mixed the catalyst component, and a catalyst component is deposited on a cell wall. 

Therefore, a catalyst can be intensively coated into the part through which an exhaust gas passes, and a catalyst layer can be 
formed as that the center section of each edge of the rectangle cross-section of cell space may become the thickest by this 
method. 

[0014] embodiment of the Invention 

Embodiment of this invention is demonstrated based on drawing below. 

.i. 1 is the schematic of the exhaust type! system! group of the internal combustion engine which shows one Embodiment of this 

In an internal combustion engine (diesel engine) 1, while air is suckjinhaled in the combustion room 3 of each air cylinder 
from an inlet manifold 2, injection! spraying supply of the direct fuel is carried out into a combustion room 3 from a fuel 

It burns by the compressed self ignition, 

The exhaust gas after combustion is eject! emitted from an exhaust manifold 5. 

[0015] Here, directly under the exhaust manifold 5 (the collection part), filter 6 for an exhaust microparticle collection 
based on this invention (it is mentioned Following DPP) is arranged that the microparticle during exhaust gas (it says are PM 
below) should be collected. 

DPF6 consists of a porous ceramic, as shown also in the perspective diagram of FIG. 2, 
It is the honey-comb structure which has an cylinder shaped figure. 

In casing 7 of the diameter-expanded cylindrical shape, it accommodate! stores via the holding! maintenance mat|matte 8. 
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[0016] When the internal structure of DPFS is demonstrated, as shown in FIG. 3 which is the expanded sectional view of a 
honey-comb structure, the porous grating! lattice-like cell wall 11 of a honey-comb structure will divide, and a number of 
parallel cell apace 12 will be provided, 

Each cell space 12 is extended to the exhaust flow direction, respectively. 

And the things adjacent to the cell space 12 to carry out 

WHEREIN: 

in the other, one side has sealed the entrance side for the exit side alternately with sealing agents 13 and 14, respectively. 

101)171 Below, the cell space 12 which an entrance side opens and is sealed with the sealing agent 13 in the exit side is 
called exhaust-stream entrance cell space 12A, and the cell space 12 where it seals with a sealing agent 14, and the exit side 
is opening the entrance side :s caMod oxhaust-stroam exit cell, space 12B. 

Here, the exhaust gas from an internal combustion engine 1 is flowed in to exhaust-stream entrance ce> 1 space 12 A, 

Only by interposing the porous cell wall 11 (the air hole) , it flows out into exhaust-stream exit cell space 12B. 

Therefore, PM during exhaust gas can be reliably collected by the cell wall 11. 

J118] Moreover, a catalyst is coated in exhaust-stream entrance cell space 12A (surface | faceside of a cell wall 11 facing 
cell space 12A| , 

By forming the catalyst layer 15, HC during exhaust gas and an oxidation reaction of CO are promoted with an effect of a 
catalyst to a collection and simultaneousness of PM during exhaust gas, 

These purification can be attained. 

Moreover, deposited PM is heated with the reaction heat, 

A combustion removal can be carried out under the oxygen during exhaust gas. 

It can without being able to carry out a combustion removal, being able to reproduce j regenerate PM only with the reaction 

heat in a catalyst, under a hot exhaust gas, and using an electric heater and a burner, when a book DPF6 is especially arranged 
directly under an exhaust manifold 5. 

[0019] However — when it verifies about the exhaust gas which passes from exhaust-stream entrance cell space 12A to 
exhaust-stream exit cell space 12B flowing — as shown in FIG. 4 — the rectangle of cell space -- the center section of each 
cross-sectional edge — more exhaust gases -- passing -- a rectangle -- the exhaust gas which passes through near 
cross-sectional a corner is few! small. 

By the one and the conventional coating method, as shown by the dotted line in FIG. 4, many catalysts adhere to a corner, 
consequently, a catalyst cannot be used effectively. 

[0020] Then, in advance of coating of a catalyst, the corner (four corners) in the rectangle cross-section of exhaust-stream 
entrance cell space 12A is buried with the porous fillers 16, such as an alumina, as shown in FIG. 5(a) in this invention. 

After soaking in the solution which contains an alumina specifically, it is pulling up and an alumina is made to adhere to four 
corners with surface tension. 

Then, it is made to dry. 

By the conventional catalyst coating method, a catalyst solution collects on the corner of cell space with surface tension. 
This is utilized from these. 

After soaking DPF in an alumina solution, an alumina is deposited only on the four corners of cell space like FIG. 5 (a) by 
making it pull up and dry. 

[0021] Then, the catalyst which contains noble metals, such as Pt, Pd, and Rh, is coated from on that as shown in FIG. 5(b), 
The catalyst layer 15 is formed. 

Specifically, it is the method shown in FIG. 6, and catalyst coating is performed. 
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The opening side of exhaust-stream entrance cell space 12A which is the side which coats a catalyst of DPP6 is turned down, 
The slurry supply route 51 is connected with respect to the lower-end surface of DPF6. 

Enlarged-diameter-part 51a which is the grade which can surround DPF6 periphery is provided at the connection edge part of this 
supply route 51, 

The slurry from the supply route 51 is stored in this enlarged-diameter-part 51a, 
The lower-end surface of DPF6 can be soaked now in a slurry. 

[0022] Moreover, it is with respect to I the upper-end surface of DPP6 as follows. 
The slurry attraction! suction route 53 is connected. 

Enlarged-diameter-part 53a is provided also at the connection edge part of this attraction! suction route 53. 

However, this enlarged-diameter-part 53a is the grade which can seal between DPF6 and enlarged-diameter-part 53a via suitable 
seal!sticker|sealing means etc. 

In addition to these, the slurry collection! recovery route 55 for collect | recovering a surplus slurry is provided at the slurry 
bply side. 

Enlarged-diameter-part 55a which surrounds enlarged-diameter-part 51a of the supply route 51 is provided at the one end of this 
collection! recovery route 55, 

The surplus parts other than what was suck] inhaled inside among 

DPF6 

all the slurries to which it supplied can be received, and it can collect! recover. 

[0023] In addition, the catalyst component was mixed in the liquid medium with the slurry here. 

This liquid medium can pass through the cell wall of DPF6 easily with the suction force from the attraction! suction route 53. 

In here, a slurry is stored in enlarged-diameter-part 51a of the supply route 51, and when a suction force is used via the 
attraction! suction route 53 in the state which soaked the lower end of DPF6 in the slurry, the slurry in enlarged-diameter-part 
51a will be suck| inhaled in DPF6 . 

[0024] At this time, within DPF6 , a slurry permeate [I 
like an illustration arrow head, and flows out into exhaust- 
exhaust gas in FIG. 3 is transposed to a slurry, 

uka falls out out of DPF6, 

It guides in the attraction! suction route 53. 



cell wall 11 cannot be passed through, but it deposits on it, and the catalyst layer 15 is formed, 
the catalyst layer 15 of sufficient intensity|strength can be formed by passing through a dry baking processing 

in DPF6 by supply-pressure other compression means of 

Moreover, it replaces with a liquid medium, 
A gas medium can also be used. 
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As mentioned above, after burying the corner in the rectangle cross-section of cell space 12A of the side which coats a 
catalyst with the porous fillers 16, such as an alumina, in this invention, a catalyst is coated to the inner face of said cell 

However, when the gas-flow-rate distribution which passes through a cell wall 11 was simulated in front of catalyst coating 
(state which buried the corner with the alumina), and after catalyst coating, it became like FIO. 7. 

[0026] FIG. 7 (a) is the flow-amount distribution before catalyst coating (state which buried the corner with the alumina) , 
and FIG. 7(b) is the flow-amount distribution after catalyst coating. 

By burying a corner with an alumina, a flow-amount distribution comes to pass through the center section of each edge of a 
deviation! inclination and the rectangle cross-section of cell space 12A more. 

By passing through a cell wall 11 for a slurry in such a state, and performing catalyst coating, a catalyst is also thickly 
depositted in the center section of each edge of the rectangle cross-section of cell space 12A. 

[0027] The place which actually analyzed the deposition amount distribution of a catalyst after catalyst coating -- FIG. 7(b) 
-- like — the rectangle of the cell space 11 -- about the flow-amount distribution after an accumulating / on the center 
section of each cross-sectional edge / many catalysts / side loan, and catalyst coating, and — I did one. 

It has the structure where exhaust gas and a catalyst contact efficiently from the above thing, 

lis thought that a catalyst can be used effectively. 

[0028] Next, an experimental result is demonstrated. 

The catalyst was coated after burying the corner of the cell space of the exhaust-stream entrance of DPF with an alumina. 
Here, suppose that an alumina seed! species and a catalyst seed|species are the same, 

Moreover, only ratio of an alumina and a catalyst was changed as follows as the amount (noble-metals amount) of the catalyst 
per 1 piece of DPF(s) being the same. 

[0029] Catalyst A Alumina: Catalyst =0:100 

Catalyst B Alumina: Catalyst =20:80 

Catalyst C Alumina: Catalyst =40:60 

The evaluation result in this case is shown in FIG. 8. 



e HC purification rates, CO purification rates, and all the PM combustion removal amounts. 



clear that the catalyst is acting effectively. 



However, depending on the case, it may coat a catalyst in cell space 12B of an exhaust-stream exit, and may coat a catalyst to 
Also when coating a catalyst in cell space 12B of an exhaust-stream exit, of course in advance of this, it buries with fillers, 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1: Schematic of the exhaust type! system! group of the internal combustion engine which shows one Embodiment of t 
invention 

FIG. 2: The perspective diagram of DPF 
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PIG. 3: The expanded sectional view which shows the internal structure of DPF 

FIG. 4: The figure which shows the flow of the exhaust gas which passes through the cell wall in DPF 
FIG. 5: Sectional drawing of the cell space before and behind catalyst coating in DPF 
FIG. 6: The figure which shows the catalyst coating method 

FIG. 7: The figure which shows the flow-amount distribution before and behind catalyst coating 
FIG. 8: The figure which shows an experimental result 
DESCRIPTION OF SYMBOLS 

I internal combustion engine 

5 Exhaust manifold 

6 DPF 

II Cell wall 

'] Cell space 
12A Exhaust-stream entrance cell space 
12B Exhaust-stream exit cell space 

13 Exit side sealing agent 

14 Entrance-side sealing agent 

15 Catalyst layer 
IS Filler (alumina) 

1. The porous grating | lattice-like cell wall of a honey-comb structure divides, and a number of cell s 

st microparticle 



Comprising: 

"■at which coats a catalyst to the inner face of the cell space of an at least 1 among the cell space u 



The catalyst layer was formed. 

The filter for an exhaust microparticle collection characterized by the above-m 

2. Said filler is an alumina. 

The filter for an exhaust microparticle collection of Claim 1 characterized by the above-mentioned. 

3. Said catalyst layer is formed as that the center section of each edge of the rectangle cross-section of said cell sp 
become the thickest. 

The filter for an exhaust microparticle collection of Claim 1 or Claim 2 characterized by the above-mentioned. 

4. The porous grating j lattice-like cell wall of a honey-comb structure divides, and a number of cell space is provided, 
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When one cell space coats a catalyst to the inner face of the cell space of an at least 1 in adjacent cell space among the cell 
space where the exit side and the other cell space serve as the exhaust-stream entrance or an exhaust-stream exit with respect 
to the filter for an exhaust microparticle collection with which the entrance side is sealed alternately, 

After burying the corner in the rectangle cross-section of the cell space of the side which coats said catalyst with a porous 
filler, a catalyst is coated to the inner face of said cell space. 

The catalyst coating method to the filter for an exhaust microparticle collection characterized by the above-mentioned. 

5. When burying with said filler, said filter is soaked in the solution which contains said filler, and said filler is made to 
adhere to a pulling and said corner. 

The catalyst coating method to the filter for an exhaust microparticle collection of Claim 4 characterized by the 
above-mentioned. 

6. Said filler is an alumina. 

The catalyst coating method to the filter for an exhaust microparticle collection of Claim 4 or Claim 5 characterized by the 
above -men t i oned . 

7. When coating a catalyst to the inner face of said cell space, the slurry which mixed the catalyst component in the fluid 
medium through which said cell wall can be passed through is flowed in from the cell space of the side which coats said 

plyst. 

While passing through said cell wall and making said fluid medium flow out from the cell space of a reverse side, said catalyst 
component is deposited on said cell wall. 

The catalyst coating method to the filter for an exhaust microparticle collection as described in any one of Claim 4- Claim 6 
characterized by the above-mentioned. 



) 
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